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Abstract

Background: Acute kidney injury (AKI) is a prevalent complication of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) infection, and a predictor of dis-
ease severity and mortality; furthermore, a prompt diagnosis and treatment of this
complication may enhance COVID-19 prognosis. Therefore, we aim to investigate po-
tential risk factors for SARS-CoV-2-associated AKI, including SARS-CoV-2 PCR cycle
threshold value (CT value), which correlation with AKI is conflicting.

Methods: This case-control study included 110 hospitalized patients with SARS-
CoV-2-associated AKI as cases and 110 random SARS-CoV-2 hospitalized patients
as controls. Reverse transcription real-time PCR of admission nasopharyngeal swabs
evaluated E gene cycle thresholds. Additional clinical and paraclinical information ex-
tracted from medical records. The patient's status at discharge, and 14 and 30days
after discharge. Therefore, after adjusting for age and gender, the correlation between
variables was assessed.

Results: SARS-CoV-2 AKl is significantly associated with age above 60, hypertension,
diabetes mellitus, ischemic heart disease, and underlying kidney diseases. Abnormal
admission hemoglobin or alkaline phosphatase, proteinuria or hematuria in urine sedi-
ment, and abnormal creatinine during hospitalization were the paraclinical features
correlated to SARS-CoV-2 AKI. AKI group demonstrated greater in-hospital, 14- and
30-day mortality. Nevertheless, this study did not evidence a correlation between the
admission CT value and mortality or AKI.

Conclusion: Admission CT values provide limited information regarding the dy-
namic viral load and varying hospitalization time points; thus, they may not be reli-
able for predicting the prognosis and complications of COVID-19 in all populations.
Further studies with serial CT measurements or symptom onset time adjustment are

recommended.
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1 | INTRODUCTION

Since the emergence of severe acute respiratory syndrome coro-
navirus-2 (SARS-CoV-2) in 2019, the coronavirus disease-2019
(COVID-19) pandemic wrought widespread devastation on the
global health landscape.}™® Until recently, multiple waves of SARS-
CoV-2 infections have emerged, predominantly attributed to the
development of new variants, among which five have raised notable
concerns. These variants have been responsible for approximately
7 million deaths and 770 million confirmed cases to date.*>

While COVID-19 primarily affects the respiratory system, it
can also impact the cardiovascular, hematological, gastrointestinal,
nervous, and urinary systems, including the kidneys.®® Kidney in-
volvement is common, with clinical manifestations ranging from mild
proteinuria in over 40% of patients to acute kidney injury (AKI) ne-
cessitating renal replacement therapy.9

SARS-CoV-2-associated AKI serves as a biomarker of disease
severity and is linked to a higher need for intensive care, ventila-
tion, prolonged hospitalization, and increased medical costs.!®!
Furthermore, it bears unfavorable prognostic implications for sur-
vival among COVID-19 patients and ranks as the leading cause of
death after acute respiratory distress syndrome in critically ill SARS-
CoV-2 patients.'? Despite the devastating impacts of this complica-
tion, its prevalence is noteworthy, affecting 28% of all COVID-19
patients, 48% of those admitted to the ICU, and over 80% of criti-
cally ill patients. >4

Given the substantial prevalence, morbidity, and mortality as-
sociated with SARS-CoV-2-associated AKI, early diagnosis of this
complication can significantly improve the prognosis of COVID-19
patients. Therefore, identifying patients at risk holds particular clin-
ical significance.*

In previous assessments, the recommendation to report quan-
titative test findings instead of providing positive or negative re-
sults was made to refine clinical decisions. This recommendation
was based on the association between SARS-CoV-2 viral load, dis-
ease severity, mortality, and complications, including SARS-CoV-2-
associated AKI.1*"18 However, it should be noted that these claims
have been the subject of contradiction.'?-?*

Hence, with the expectation of early detection and treatment
of this complication, we intend to conduct a case-control study to
investigate the significance of viral load, along with patients' charac-
teristics, clinical and paraclinical aspects, in predicting SARS-CoV-2-
associated AKI.

2 | MATERIALS AND METHODS

2.1 | Study design and participants

Patients hospitalized in the referral hospital, between “February
2020”" and “November 2020" with SARS-CoV-2 diagnosis were
eligible for this case-control study. Case patients included all 110
patients diagnosed with an AKI during hospitalization, and 110

hospitalized COVID-19 patients without AKI served as the control
group randomly. SARS-CoV-2 diagnosis was based on reverse
transcription real-time PCR, and AKI diagnosis was performed in the
event of an increase in serum creatinine of 0.3 mg/dL or more within
48h, an increase in serum creatinine of 1.5 times baseline or more
within the previous 7 days, or urine output of less than 0.5mL/kg/h
for 6h, based on KDIGO 2012.%

2.2 | Data collection

Admission day hospital samples of nasopharyngeal swabs were
transported to the core research laboratory affiliated with the
University of Medical Sciences, where the viral nucleic acid
was isolated by RNJia Virus Kit (Roje-Technologies, Yazd, Iran).
Consequently, reverse transcription real-time PCR was carried out
for the E gene using the LightMix Modular SARS-CoV2 RT-PCR
kit (Roche, Germany). Finally, the E gene CT value of SARS-CoV-2
was obtained from StepOnePlus real-time PCR System (Applied
Biosystems). SARS-CoV-2 PCR CT values greater than or equal
to 30 were considered a low viral load, 25-30 was considered
a medium viral load, and less than 25 was considered a high viral
load. Demographics, clinical and paraclinical aspects, and treatment
protocols of patients were extracted from their hospital records.
The collected laboratory measurements were for the admission day
except for LDH, D-dimer, CRP, PT, PTT, AST, and ALT; the maximum
value was obtained for them. For creatinine, the highest value prior
to developing AKI was obtained. The data mentioned above, in
addition to the condition of patients at discharge, 14 and 30days
after discharge, were subsequently entered for statistical analysis.

2.3 | Statistical analysis

All collected data were inputted into IBM SPSS Statistics version
26.0. Qualitative data were described as absolute frequencies and
percentages, and quantitative data were reported as mean and
standard deviation or median and interquartile range according to
their distribution. The normality of the variables was determined
using histograms and the Kolmogorov-Smirnov test. Quantitative
variables were compared using the t-test for normally distributed
variables and the Mann-Whitney U test for skewed data. For
comparing the mean of more than two groups, analysis of variances
(ANOVA) was used. The distribution of categorial measurements
was assessed using Pearson's chi-squared test. The significance level

was considered as a p-value <0.05.

2.4 | Ethicsapproval

The local ethics committee of the University of Medical Sciences
approved this study. The study has been performed in accordance
with the ethical standards laid down in the 1964 Declaration of
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Helsinki and its later amendments. Written consent was obtained

from all included participants.

3 | RESULTS

31 |
groups

Baseline characteristics in case and control

Between February and November 2020, 110 hospitalized patients
with SARS-CoV2 laboratory-confirmation developed AKI in Babol,
Iran. All of the patients were affected by ancestral Wuhan-like
strain of SARS-CoV-2. We compared this group with 110 randomly
selected SARS-CoV-2 patients hospitalized in the same hospital
and diagnosed based on reverse transcription real-time PCR.
Females accounted for 121 (55%) cases, and 116 (52.7%) patients
were 60years or above. There was no significant difference in
gender between the AKI (case) and non-AKI (control) groups,
although the proportion of patients aged 60years or older in the
AKI group was significantly higher (p=0.73, 0.04, respectively)
(Table 1).

Diabetes mellitus, hypertension, ischemic heart disease, and un-
derlying kidney disease were the comorbidities with greater odds of
developing AKI, whereas a history of malignancy, rheumatologic dis-
eases, chronic obstructive pulmonary disease, and previous kidney
transplant was not. Additionally, previous immunosuppressive use
did not significantly affect the AKI probability (Table 1).

3.2 | Disease characteristics and prognosis in
case and control groups

There was no correlation between the disease's first symptom and
AKl's occurrence (p=0.072). Patients with cough as a symptom
were less prone to develop AKI during admission time (p=0.026),
whereas other symptoms were not significantly different between
the case and control groups. Furthermore, no correlation between
initial oxygen saturation and developing AKI was detected (p=0.29)
(Table 1).

Among laboratory data, the presence of hematuria or proteinuria
and an aberrant hemoglobulin, platelet count, alkaline phosphatase
at admission, or abnormal creatinine before AKI were all correlated
with a higher likelihood of AKI. In addition, an abnormal prothrombin
time was observed more in the AKI group. Other laboratory data
were not associated with AKI, as shown in Table 2. Notably, chest
tomography results did not differ significantly comparing case and
control groups (p=0.66).

Among 213 patients with accessible information, 211 had re-
ceived COVID-19 treatment, and only one patient in each group had
not. In 181 (85%) patients (84.1% of controls and 85.2% of cases),
Kaletra and Chloroquine were administered as the most prevalent
treatment protocol. A combination of Azithromycin and Chloroquine
was used in 18 (8.4%) patients (7.6% of controls and 9.2% of cases).

Other treatment protocols were reported in <5% of patients. In this
study, 44 (40.0%) of AKI patients required additional treatments,
including intravenous immunoglobulin (IVIg) in 32 patients (29.1%),
hemoperfusion in 8 patients (7.3%), and methylprednisolone and
hyperimmune plasma each in two patients (1.8%). In comparison,
13 (12%) of non-AKI patients received these treatments, compris-
ing IVIg in 11 patients (10%) and methylprednisolone in 2 patients
(1.8%), with neither hyperimmune plasma nor hemoperfusion neces-
sitated. The AKI group required the mentioned treatments signifi-
cantly more, with a p-value of <0.001.

Cases were more likely than controls to be hospitalized for more
than 10days or undergo mechanical ventilation (p=0.003, 0.049,
respectively). AKI group had higher mortality and lower complete
recovery, in-hospital, 14-day, and 30-day mortality rates, and during
hospitalization, 14 or 30days after discharge (p=0.005, 0.020, and
0.004, respectively).

3.3 | Admission's day SARS-CoV-2
PCR cycle threshold value by patients'
characteristics and prognosis

Table 3 demonstrates SARS-CoV-2 PCR CT values by participants'
characteristics. Greater CT values were observed in patients older
than 60years; however, there was no correlation between gender
and CT values. Additionally, comorbidities, including underlying
kidney disease, diabetes mellitus, hypertension, ischemic heart
disease, malignancies, chronic obstructive pulmonary disease, and
rheumatologic diseases, were not associated with the CT value on
admission day.

Comparing CT values following the first symptom, cough as
an initial symptom was related to greater CT values than fever
(p=0.014, mean difference=4.22). Among the symptoms, the ab-
sence of myalgia was correlated with higher CT values (p=0.006,
mean difference=-2.01). The admission oxygen saturation was not
associated with the CT value simultaneously. Patients' para clinics,
including blood tests, urine analysis, and chest CT, were not asso-
ciated with CT values, except for D-dimer. The mean CT value was
19.95 for patients with an abnormal peak of D-dimer and 33.71 for
patients with a normal D-dimer (p=0.002).

This study did not demonstrate a correlation between mortality,
hospitalization duration, or mechanical ventilation with admission
CT values, neither quantitatively nor qualitatively, after adjusting for
age and gender. Furthermore, admission CT values were not associ-
ated with COVID-19 treatment protocols administered during hos-
pitalization (p=0.073).

3.4 | Admission's day SARS-CoV-2 PCR cycle
threshold value by developing AKI

Eighty percent of case patients had low CT values, 14.3% had me-
dium values, and 5.7% had high values, compared to 73.9%, 18.5%,
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TABLE 1 Characteristics of the AKI cases and controls.

Cases (AKI)
Male, n (%) 59 (53.6%)
Age >60years, n (%) 66 (60%)
Clinical comorbidities, n (%)
Chronic obstructive pulmonary disease 9 (8.1%)
Diabetes mellitus 53 (48.1%)
Hypertension 66 (60.0%)
Rheumatologic diseases 3(2.7%)
Malignancy 5(4.5%)
Underlying kidney disease 48 (43.6%)
Kidney transplant 10 (9.0%)
Use of immunosuppressive medications, n (%) 9 (8.1%)
First Symptom, n (%)
Cough 6(20.0%)
Fever 8(26.6%)
Dyspnea 14 (46.6%)
Diarrhea 1(3.3%)
Body pain 1(3.3%)

Symptoms, n (%)

Cough 73 (66.3%)
Dyspnea 85 (77.2%)
Sore throat 16 (14.5%)
Fever 76 (69.0%)
Chills 57 (51.8%)

Nausea/Vomiting

20 (18.1%)

Diarrhea 4 (3.6%)

Body pain 32 (29.0%)

Anosmia 1 (0.09%)
First oxygen saturation <93%, n (%) 74 (69.8%)
Mechanical ventilation, n (%) 30 (27.2%)
Duration of hospitalization >10days, n (%) 30(27.2%)
In-hospital mortality, n (%) 40 (36.3%)
Condition 14 days after discharge, n (%)

Asymptomatic 66 (60.0%)

Symptomatic 4 (3.6%)

Death 40 (36.3%)
Condition 30days after discharge, n (%)

Asymptomatic 67 (60.9%)

Symptomatic 2(1.8%)

Death 41 (37.2%)

Number of cases/controls

Controls (non-AKI) p-Value with measurement
62 (56.3%) 0.7 110/110
50 (45.4%) 0.04 110/110
5(4.5%) 0.2 110/110
30(27.2%) 0.001
21 (19.0%) <0.001
2(1.8%) 0.7
2 (1.8%) 0.3
9 (8.1%) <0.001
6 (5.4%) 0.2
6 (5.4%) 0.3 110/110
19 (38.0%) 0.07 30/50
5(10.0%)
26 (52.0%)
0
0
8 (80%) 0.026 110/110
3(84.5%) 0.1
8(16.3%) 0.7
4 (76.3%) 0.1
2 (56.3%) 0.5
21 (19.0%) 0.8
7 (6.3%) 0.4
40 (36.3%) 0.2
1(0.09%) -
5(63.1%) 0.2 106/103
18 (16.3%) 0.049
11 (10.0%) 0.003 110/110
1(19.0%) 0.005 110/110
85 (77.2%) 0.020 110/110
4 (3.6%)
21 (19.0%)
89 (80.9%) 0.004 110/110
0

21 (19.0%)

and 7.6% for control patients. The correlation between qualitative
PCR and AKI was insignificant (p =0.597). Furthermore, the quan-
titative value of the admission day's CT value was not significantly
associated with an AKI during hospitalization (p=0.227). After
adjusting for age and gender, the results remained statistically
insignificant.

4 | DISCUSSION

This case-control study was designed to examine the signifi-
cance of admission SARS-CoV-2 PCR CT value in addition to
patients' characteristics, clinical and paraclinical aspects in pre-
dicting SARS-CoV-2-associated AKI and demonstrated that
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TABLE 2 Paraclinical aspects of the AKI cases and controls.

Number of cases/
controls with

Variable Cases (AKI) Controls (non-AKl)  p-Value measurement
Chest Computed Tomography Typical for COVID-19 86 (78.1%) 89 (80.9%) 0.66 110/110
Atypical for COVID-19 21 (19.9%) 17 (15.4%)
Normal 3(2.7%) 4 (3.6%)
Blood tests Lymphocytes Abnormal 38 (36.5%) 36 (33.9%) 0.7 104/106
Normal 66 (63.4%) 70 (66.0%)
Hemoglobin Abnormal 85 (77.9%) 45 (41.2%) <0.001 109/109
Normal 24 (18.3%) 64 (58.7%)
Platelets Abnormal 38 (34.8%) 24 (22.0%) 0.044 109/109
Normal 71 (65.1%) 85 (77.9%)
Creatinine Abnormal 90 (84.1%) 9 (8.1%) <0.001 107/110
Normal 17 (15.8%) 101 (91.8%)
Potassium Abnormal 14 (12.7%) 16 (14.5%) 0.63 110/110
Normal 96 (87.2%) 94 (85.4%)
Phosphorus Abnormal 3(2.7%) 2(1.8%) 0.73 110/110
Normal 107 (97.2%) 108 (98.1%)
Magnesium Abnormal 20 (18.1%) 18 (16.3%) 0.82 110/110
Normal 90 (81.8%) 92 (83.6%)
AST Abnormal 43 (45.2%) 45 (46.3%) 0.91 95/97
Normal 52 (54.7%) 52 (53.6%)
ALT Abnormal 32(32.3%) 31 (31.3%) 0.85 99/99
Normal 67 (67.6%) 68 (68.6%)
Alkaline Abnormal 73 (80.2%) 53 (56.3%) 0.001 91/94
phosphatase o rmy| 18 (19.7%) 41 (43.6%)
LDH Abnormal 50 (64.1%) 46 (57.5%) 0.4 78/80
Normal 28 (35.8%) 34 (42.5%)
CRP Abnormal 82 (78.8%) 78 (79.5%) 0.87 104/98
Normal 22 (21.1%) 20 (20.4%)
D-dimer Abnormal 7 (87.5%) 4 (80.0%) 0.71 8/5
Normal 1(12.5%) 1(20.0%)
Procalcitonin Abnormal 20 (58.8%) 10 (41.6%) 0.19 34/24
Normal 14 (41.1%) 14 (58.3%)
PT Abnormal 51 (54.2%) 33(38.3%) 0.039 94/86
Normal 43 (45.7%) 53 (61.6%)
INR Abnormal 54 (55.6%) 43 (49.4%) 0.4 97/87
Normal 43 (44.3%) 44 (50.5%)
PTT Abnormal 39 (42.8%) 41 (48.8%) 0.45 91/84
Normal 52 (57.1%) 43 (51.1%)
Urine Hematuria Negative 13 (54.1%) 32(96.9%) <0.001 24/33
Analysis Positive 11 (45.8%) 1(3.0%)
Proteinuria Negative 12 (50.0%) 27 (84.3%) 0.013 24/32
Positive 12 (50.0%) 5(15.6%)

Note: The collected laboratory measurements were for the admission day except for LDH, D-dimer, CRP, PT, PTT, AST, and ALT; the maximum value
was obtained for them. For creatinine, the highest value prior to developing AKI was obtained.
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TABLE 3 Patients' characteristics by E gene cycle thresholds.

Variable

Gender

Age group (years)

Comorbidity COPD

DM

HTN

IHD

Rheumatologic

diseases

Malignancy

Underlying
Kidney
disease

Kidney
transplant

History of immunosuppressive

consumption

First symptom

Symptoms

Cough

Dyspnea

Sore throat

Fever

Chills

Nausea/

Vomiting

Diarrhea

Body pain

Anosmia

First oxygen saturation

Male
Female

<60

No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

Yes

No

Yes

No

Yes
Cough
Fever
Dyspnea
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive
<93
>=93

E gene cyclic
threshold
31.52+4.24
31.03+5.24
30.50+5.17
31.99+4.18
31.38+4.78
30.05+3.47
31.10+4.99
31.61+4.26
31.01+4.78
31.71+4.62
30.77+4.44
31.51+4.82
31.30+4.77
31.08+1.38
31.25+4.7
32.58+5.31
31.27+4.36
31.37+5.62

31.43+4.64
29.62+5.55
31.40+4.65
29.92+5.63
33.96+3.92
28.83+4.90
31.52+4.28
31.45+4.89
31.24+4.66
31.50+4.72
31.25+4.73
31.51+4.56
30.14+5.44
31.74+4.89
31.13+4.66
31.52+4.83
31.10+4.63
31.36+4.70
31.02+4.84
31.33+4.78
30.56+3.30
31.95+4.37
29.93+5.14
31.26+4.72
35.05+£2.75
31.33+4.85
31.37+£4.59

p-

Value

0.45

0.022

0.32

0.76

0.29

0.30

0.91

0.46

0.89

0.15

0.25

0.019

0.77

0.76

0.13

0.20

0.52

0.68

0.61

0.006

0.26

0.96

TABLE 3 (Continued)

E gene cyclic p-

Variable threshold Value
Mechanical ventilation No 31.08+4.93 0.15
Yes 32.05+3.81
Duration of hospitalization =<10 31.19+4.73 0.30
(days) >10 32.09+4.78
Discharge condition Alive 31.12+5.02 0.32
Death 31.76 +3.84
Condition 14 days after Asymptomatic 31.03+5.08 0.50
discharge Symptomatic  32.70+3.47
Death 31.76 +3.84
Condition 30days after Asymptomatic 31.09+5.06 0.86
IS Symptomatic  32.55+0.77
Death 31.76 +3.81
Acute kidney injury case 31.67+4.60 0.20
control 30.88+4.83
Chest Computed Tomography Typical for 31.30+4.87 0.27
COVID-19
Atypical for 31.80+3.86
COVID-19
Normal 28.67+4.72

SARS-CoV-2-associated AKI

age >60, specific comorbidities, and laboratory abnormalities.

is significantly associated with

Furthermore, AKI patients, compared with non-AKI patients, re-
quired more additional interventions and had higher mortality
rates. Nevertheless, this study did not evidence a correlation be-
tween admission SARS-CoV-2 PCR CT value and mortality or the
AKI. These findings warrant further discussion.

SARS-CoV-2-associated AKI was correlated with poor prog-
nosis and an increased mortality rate. 1223 Likewise, the AKI
group in this study had significantly more extended hospital
stays and higher in-hospital, 14-day, and 30-day mortality rates.
Understanding risk factors can assist physicians in identifying at-
risk patients and, due to early detection, enhance the prognosis.
Consequently, the present study assessed risk factors for AKl and
highlighted several significant ones. Some risk factors, including
aging, DM, HTN, IHD, and underlying kidney disease, are well es-
tablished.?*2° Even though abnormal creatinine, abnormal admis-
sion hemoglobin, proteinuria, and hematuria are less known.2¢-28
Remarkably, this study established an abnormal alkaline phospha-
tase (ALP) at admission as a predictor of SARS-CoV-2-associated
AKI. ALP is negatively associated with glomerular filtration rate
and positively associated with proteinuria in diabetic patients.
Some studies are presently evaluating the effect of ALP on the
incidence of AKl in sepsis or surgical patients.?? Subsequently, we
propose the correlation between ALP and SARS-CoV-2-associated
AKI as an additional intriguing area of research.

Previously, many studies suggested a correlation between SARS-

CoV-2 viral load and the severity of the disease; however, others
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failed to validate a correlation. A recent systematic review discovered
that several studies supported or opposed this association.'? Similarly,
there is controversy among the articles that evaluated the correla-
tion between viral load and SARS-CoV-2-associated AK|.17-2° Paranjpe
et al., in a retrospective cohort study, reported that the admission
day's viral load was weakly but significantly associated with AKI. In
contrast, Rajyalakshmi et al., in a retrospective study, concluded that
the admission's CT value was not correlated with AKI.}%° This study
found no association between the admission CT value and AKI. This
discrepancy can be attributed to several factors.

First, SARS-CoV-2 viral load alters throughout the iliness due
to dynamic interaction with the host's immune response, leading to
a significant correlation between viral load and the sampling time
relative to the onset of symptoms.° Viral load in the upper respira-
tory system spikes before or in the early days of symptom onset.%°
Moreover, hospitalization protocols differ from country to country
based on the healthcare system's capabilities; consequently, pa-
tients were admitted to the hospital at varying times from onset.
Consequently, CT values may or may not be representative of peak
CT values in different studies. Hence, various admitting times may
contribute to this disparity. Further studies with sampling time ad-
justment according to symptoms onset or serial CT measurements
will provide more detailed information.

Second, there are multiple etiologies related to SARS-CoV-2-
associated AKI. Some are caused by virus-specified responses, in-
cluding direct infection with virus renal tropism, local and systemic
inflammation, endothelial injury, and renin-angiotensin system, while
others are general responses to critical disease or its treatment.?*3!
The viral load may play a crucial role in specific etiologies; however, in
others, it may not. Consequently, this disparity may be attributed to
the varying proportion of AKI underlying causes across populations.

Third, racial and ethnic disparities in COVID-19 prognosis have
been documented.’*3® Furthermore, ACE2 polymorphisms and
APOL1 genotype are genetic risk factors for SARS-CoV-2-associated
AKI.2* Thus, genetic and ethnic factors may additionally contribute to
these variances.

Additionally, this study documented that patients who experi-
enced myalgia as a symptom had significantly lower CT values. In a
case-sectional study, Tharwat et al. concluded that musculoskeletal
symptoms are associated with COVID-19 severity.>* Adam Kucuk
hypothesized antiviral therapies and viral load reduction to treat my-
algia in COVID-19 patients when painkillers were ineffective.®® The
information mentioned above highlights the importance of assessing
the pathophysiology and prognosis of myalgia in COVID-19 patients.

This study was a case-control study in which all the patients
who developed SARS-CoV-2-associated AKI in an Iranian city were
included; however, it had certain limitations. This study included a
single-time CT value measurement, and as patients presented to
the hospital at varying stages of the disease, CT measurements may
not indicate the peak values. Additional studies with serial mea-
surements or a time adjustment based on the symptom onset are
suggested. Although adjusting for age and gender, patients' comor-
bidities, drug histories, and medications prior to hospitalization may

bias the results. Furthermore, it is worth noting that the total num-
bers of each blood test varied, and there was a significantly restricted
number of patients who were receiving certain blood laboratory
tests, such as D-dimer and procalcitonin, and the results for them
may not be conclusive. Additionally, these results may not apply to
all ethnicities and all SARS-CoV-2 variants; further studies on other

ethnic populations and other viral variants are recommended.

5 | CONCLUSION

This study did not evidence a significant correlation between the
admission SARS-CoV-2 PCR CT value and SARS-CoV-2-associated
AKI or mortality rate. Hence, admission viral load may not be reliable
for predicting the prognosis and complications of COVID-19 in all
populations, given the discrepancies among conducted studies and
the fact that a single-point quantitative test at admission provides
limited information regarding the dynamic viral load and various hos-

pitalization time points.
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